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© Stable bacterial composition and process for breadmaking using this composition. 

© A supported bacterial composition having a water activity of at most 0.2 comprises an inert 

support, eg. flour, and aqueous suspension of viable microflora. The composition has improved amb.ent stability 

and is usable in fermentation. The composition may contain an accelerant, eg. sucrose. 
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IMPROVEMENTS IN AND RELATING TO FERMENTATION 

This invention relates to fermentation processes used in the food, animal feed and agriculture 
industries, in particular for the preparation of bread by the sour-dough method. The invention aiso provides 
improved supported Lactobacillus flora for use in such methods. 

Fermentation plays an essential role in many food industries including the preparation of animal 
5 feedstuffs. Different micro-organisms are applied according to requirements. For example, yeast cells are 
applied in bakeries and breweries. 

Before bread is baked from wheat flour, the dough from which it is prepared is usually aerated by the 
production of gas trapped in bubbles in the dough and generated by biological or chemical action. Usually 
baker's yeast is used for this leavening process. In baking the gas expands more while the continued heat 
jo kills further gas-forming action and the dough layers surrounding the gas bubbles harden with the effect that 
the baked bread substantially retains the shape of the risen dough. Yeast is a eukaryotic organism which 
due to the robust structure provided by the presence of a cellulose ceil wall, may be readily provided in the 
form of instant dried yeast with a long shelf-life from which it is readily activated for use. 

Whereas the introduction of yeast into the batter from which the dough is prepared, is a sufficient 
15 source of carbon dioxide by fermentation for leavening purposes, some types of bread require acid for taste 
and/or textural reasons. In baking rye bread or mixed wheat and rye bread especially, acid formation and 
pH reduction particularly below pH5 is required to suppress amylase activity in the dough and improve 
product taste. Yeast does not form acid however, and traditionally rye breads are baked according to the 
sour-dough method. In common with the preparation of many dairy and other food products therefore, this 
20 action is dependent on the development of a bacterial flora mainly consisting of a range of Lactic acid 
bacteria which provides the fermentative action. In many other examples in the food and animal feedstuffs 
industries the preservative, flavour and physical structure of the product is dependent on the application of 
active lactic acid bacteria. 

Lactic acid bacteria are not at all related to yeast. They are prokaryotes, the cells are much smaller with 
25 different growth requirements and the cell wail structure is fundamentally different. One of the technological 
implications is that lactic acid bacteria in the same form as dried yeast or pressed yeast is so far 
unavailable and for example the concentration of lactic acid bacterial cells to high density for instance by 
centrifugation is very difficult. 

As a result of these differences in the traditional sour-dough baking method a portion of old sour-dough 
ab from the previous batch of dough is incorporated into each successive dough batch. The use of successive 
generations of sour-dough in this fashion leads to unpredictable variations' in the composition of the 
fermentative Lactobacillus flora. This effect is amplified still further by changes in the composition of the raw 
materials, by fluctuations in the ambient temperatures and by careless handling. The result of variations in 
the fermentation may adversely effect the flavour and appearance of the bread and the process overall is 
35 less convenient 

More usually, lactic acid bacteria fermentations are initiated by the addition of so called starter cultures. 
Starter cultures are concentrates of lactic acid bacteria which may be used as an addition to a food directly, 
or after subculturing and multiplication in the factory. Starter cultures are usually offered in either of two 
forms: 

40 1) As a deep frozen concentrate containing 10 1C cells per g or more. This requires distribution and 

storage at extremely low temperatures of below -30 *C. A special type of freezer cabinet is required at the 
end user's premises. This limits application to scale large use as in modern dairies. 

2) As a freeze dried powder. Freeze drying or lyophylisation is an expensive process and only 
applicable to a limited number of strains. Therefore freeze dried powders are only used to a limited extent. 

45 Spray drying is unsatisfactory since at the high temperatures applied the bacteria are damaged or 
killed. In practice freeze drying is much too expensive for this purpose. The cost of drying is even more 
critical with lactic acid bacteria than with yeast since due to their physiological properties and growth 
requirements it will always be more expensive to grow the same amount of lactic acid bacteria biomass. 
It has been proposed in EP0131114 to mix wet concentrate of lactic acid bacteria with a powdery 

so carrier eg. skim milk powder or flour with post-drying to reduce the moisture levels sufficiently. The cells 
are thus exposed to relatively high temperatures for some time. A lower temperature to minimise this 
damaging effect is uneconomical, since air of a very low dew point is required to generate sufficient drying 
activity. 

According to the method described for the use of this previously proposed starter culture in sour-dough 
bread making, a batch of sour-dough sufficient for a week's supply must first be prepared before baking 
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operations for the week can commence, a daily portion of the fermented sour-dough being taken from the 
week's previously prepared supply. This preliminary operation is slow, taking as long as 48 hours and 
requiring a special fermenter vessel big enough to make a weekly batch of sour-dough and capable of 
maintaining control of fermentation conditions. Variations can nevertheless take place in the bacterial flora 
5 as it develops during the week, with the possibility of adverse effects on the quality of the later prepared 
batches of bread. 

Water activity is of importance for the growth behaviour of any microorganism. Cell activity is favoured 
by high water activities; Lower water activities will slow down metabolic activity. Extreme conditions will kill 
cells which however survive for very long time if they are really dry. Under these conditions the cells are 

10 dormant; no metabolism will occur. 

During any drying process, cells are brought from a very wet state to a very dry one. The intermediate 
stages of water activity will have a negative effect on the cells. Hence it is important that the transition from 
very wet to dry is as quick as possible. Furthermore other unfavourable conditions, like temperature 
increases or low temperatures (as during spray drying) and ice crystals (freeze drying), should be avoided. 

is Notwithstanding the high viable count originally introduced into the slurry, the effect of drying in a warm 
atmosphere unavoidably reduces viable count and great care is required in packaging to avoid excessive 
loss of viability before use. 

The present invention fulfils the need for dry ambient stable preparations of lactic acid bacteria capable 
of surviving storage conditions in small scale food companies, in addition to farms and large scale bakeries 

20 and in particular the production of stable, viable dried inoculum as easy to handle as modem dried baker's 
yeast in the sour dough method of bread making. 

The present invention therefore provides a process for the preparation of supported lactic acid bacteria 
and other micro-organisms, according to which a sufficiently highly concentrated aqueous slurry is used in 
such proportions that the slurry can be fully absorbed on pre-dried flour or other inert powdered material, to 

25 provide a product with an acceptably low water activity without further drying operations. 

The biological benefit of predrying is that the cells which in most cases are of a mesophilic nature are 
not subjected to elevated temperatures in excess of about 30* C at any stage of the process and avoid heat 
damage, not necessarily reflected in cellular death with lethal effect but in sublethal effects which lower the 
functionality of the cells by enzyme inactivation and membrane permeability. Preferably flour eg. rye flour, 

30 or other support is pre-dried to a water content below 5%, more preferably below 1%. 

An advantage of the process according to the present invention is that, whereas supported micro- 
organisms are extremely susceptible to reduction in viable count in the usual drying processes even at 
moderately elevated temperatures, flour and many other powdered support materials may be much more 
strongly heated to provide a substrate, without deterioration of its composition or physical condition. The 

35 pre-drying step may also be more economical at high temperatures. 

In practice, viable counts as high as 10 1 ° per gramme may be obtained in products of the present 
invention. Concentrations up to approximately 20% preferably 2-10% in the slurry are preferred by weight 
of the pre-dried support, in conjunction with viable counts of 10 9 -2xl0 n /gm, particularly in the case of 
Lactobacilli strains, providing a dry concentration of 0.1 to 20% of microflora in the product. 

40 Supported Lactobacilli for use in the present invention may include accelerants for promoting shelf-life 
and/or fermentation activity, for example bread improvers having an enzyme basis, sugars including 
maltose, glucose., sucrose and sugar-containing extracts for example malt extract, dextrin and molasses. 
The accelerant is preferably present in an amount of 0.1 to 10% by weight of the product, or 1M to 2M 
concentration, and may be incorporated beforehand in a ready mixed composition with the supported 

45 culture. The supported culture may also include yeasts and the present invention provides supported flora 
for use in sour dough preparation in which such accelerants and additives are incorporated. 

Preferably the water activity of the supported flora products of the invention is 0.3 or less, particularly 
0.2 or less. Improved storage life is provided with values 0.15 or less and surprisingly, with the presence of 
sugar which on addition promotes cell stability during mixing and rehydration. 

so For storage purposes the products of the present invention are preferably sealed in tight packages, 
preferably in the absence of air, but good shelf-life may also be provided in air-permeable but moisture- 
proof packages. The packaging may be in measured amounts providing easy daily dispensing. 

By this means substantially constant conditions of the fermentation are enjoyed from day to day, and 
for example the fermentation in sour-dough bread making can be completed within a normal day's work 

55 since a relatively small quantity only is needed and special devices for controlling the preparation of large 
weekly batches of sour-dough fermentation using supported Lactobacillus flora are no longer needed. 

The present invention therefore also provides an improvement in control of the sour-dough fermentation 
in rye bread baking by a process which is characterised by the fact that batches of fermented sour-dough 
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are freshly prepared daily for each batch of bread baked by inoculation with a supported Lactobacillus 
preparation, preferably made in accordance with the process of the invention. 

Preferably the fermentation step is conducted as quickly as possible. To this end the amount of 
innoculant used in the preparation of each batch of sour-dough should preferably be substantially greater 
5 than hitherto recommended, to complete the fermentation in 24 hours. For example 1 to 20% by weight of 
dry matter of the inoculum is added to the flour used in preparation of the sour-dough starter material. The 
inoculum should have a viable count of at least 10 9 per gramme of support, preferably above 10'° per 
gramme. The temperature of fermentation should preferably be maintained between 25 and, 40 "C. 
according to the temperature sensibility of the culture. The amount of water used in preparation of the sour- 
to dough is preferably 1-2 parts of flour per part of water by weight. The fermentation is preferably completed 
in a single step in which the proportion of components is predetermined and incorporated in cne operation, 
that is ail the flour and all the water being added at a single stage with all the inoculum. By this means the 
sour-dough fermentation is fully controlled and the operation completed with a high inoculum level in a 
single step and with better temperature control and providing a short total fermentation time of from 3 to 18 
15 hours. 

This use of the products made in accordance with the invention therefore represents the adoption of 
daily fresh preparation from inoculum providing instantaneous growth and acid formation, in a similar 
manner to the application in bread making of baker's yeast fermentation and in fermentations applied in the 
dairy industry for example in the preparation of yoghurt 

20 The Lactobacillus strain used in the present invention may be selected on the basis of the desired 
flavour in the bread and/or its taste and keepability. 

The method of sour dough preparation of the invention is suitable for use in conjunction with other 
supported lactobacillus compositions, or with frozen or freeze-dried starter cultures which have been made 
available for use in sour-dough bakery practice, although Lactobacilli are difficult to freeze dry on an 

25 industrial scale and frozen materials necessitate deep freezer facilities on the baker's premises. 

The supported product of the present invention is also suitable for application in other food processes 
for example in the production of meat products with long shelf-life eg. Continental-type sausages such as 
cervelat mortadella and salami, pickles and sauerkraut. For other applications of lactic acid bacteria to 
which the products of the present invention may be applied see Steinkraus, Handbook of Indigenous 

30 Fermented Foods. Further applications include silage manufacture in which lactic acid bacteria are used, 
suitable for application of other lactic acid bacteria eg. Pediococci. Streptococci. Leuconostocs and 
Bifidobacteria. Mixed strains may be used, particularly of yeast species and Lactobacilli. 

35 Example I 

A stock of Lactobacillus species (NRRL B-18.368 May 11, 1988) was inoculated into 500 ml of De Man, 
Rogosa and Sharpe Broth. This was incubated overnight at 30* C to a cell density of about 2 x 10 9 per ml 
and the resulting volume used in turn to inoculate a stirred fermenter containing Lactobacillus medium with 
40 a composition given in Table 1, at a temperature of 32* C with incubation under nitrogen and a pH 5.8 with 
Umax s 0.7 h\ yielding 8g/l biomass with a viable count range of 5 x 10 9 to 2 x I0 10 'ml. 

The resulting culture broth was centrifuged, giving approximately a 20 fold increase in cell density up to 
2 x 10" 'g viable counts. When cooled to 0 to 5* C the concentrate could be stored for several days without 
deterioration. 

45 Sugar was added to the concentrate giving a final molarity of approximately 2 and the composition 
intermittently mixed with rye flour previously dried to less than 1% moisture in a spiral dryer and cooler unit 
ex Werner Pfleiderer, West Germany, giving an a w value for the product of 0.2. The product was then 
packed in air tight plastic bags and was found to remain satisfactory active for several months. 

50 
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TABLE I 

COMPOSITION OF LACTOBACILLUS MEDIUM 



5 




£ 




Glucose anhydrous 


60 




yeast extract . 


15 


70 


beef extract 


30 




diammonium citrate 


6 




MgS0 4 .7 20 


0.3 


15 


MnSO^HjO 


0,2 




Na 2 HPO 4 .2H 2 0 


6.0 




tapwater to 1000 ml 




20 


sterilization conditions 


20 minutes at 



Resulting pH » 6.3 

25 



Example 2 

30 

A sour-dough batch was prepared from 500 g of rye flour having an ash content 1.1%, 200 g of dry 

powdered Lactobacilli starter prepared as described in Example 1 and having a viable count of 6 x 10 9 per 

ml and 560 g of water. The resulting dough was fermented for 4 hours at 30-32* C in proofing cabinet, when 

the initial pH decreased from approximately 6 to approximately 4 and the Total Titratable Acidity increased 
35 from approximately 2.5 to approximately 10. pH was measured by dispersing 10 g of dough in 100 mis of 

water and Total Titratable Acidity by the amount of 0.1 N NaoH required to titrate 10 g of dough dispersed in 

100 mis of water to pH 8.5. 

Bread dough was mixed from the following ingredients; 

1260 g sour dough prepared as above 
40 700 g rye flour 

600 g wheat flour 

30 g pressed yeast 

40 g salt 

780 g water 

4 5 The dough was maintained at 27 to 28* C and successively kneaded for 8 to 14 minutes according to 
the mixture used, and rested in a first proof for half an hour. After moulding, shaping and rounding into 
loaves where it was given a final proof at 30* C and 70% relatively humidity of approximately an hour, the 
loaves were baked for 60 minutes at a temperature progressively decreased from 260 *C to 220* C during 
baking. 

50 The resulting bread had a good crumb texture and excellent sourish taste, with a pH = 4.4 and TTA = 
7.5. 

Satisfactory loaves were also baked using up to half the total rye flour in the sour dough, according to 
the acidity required in the product. 
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Example 3 

The effect of sucrose on the survival on storage of supported celts prepared in accordance with the 
invention, was observed at various levels of moisture in the product and sucrose in the suspension. The 

5 supported product was orepared as described in Example 1. Rye flour was pre-dried to 1% moisture as the 
support medium, onto which was sprayed two percent of an aqueous suspension of the same Lactobacillus 
strain as in Example 1. sucrose being included in the suspension at various molarities for different 
concentrations of the cell suspension. A control series with no added sucrose was included in the tests. The 
moisture content of the products obtained ranged from approximately 2% for the lower sucrose and cell 

10 concentrations, equivalent to a water activity of approximately 0.1. and progressively increased to 7% 
moisture, equivalent to A w = 0.39. 

The viable count varied little in the suspensions, between the control sample at 2.3-3.0 x 10 1 ", to a 
range for the test samples from approximately 1.3 to 3.0 x 10 r . The count for the supported samples 
ranged from 4.5 to 13x10 9 for the control samples and was in the range 2.5-28 x 10* for the sugar- 

J5 containing samples, a progressive increase in these later series being observed with increasing cell 
concentration. 

^ The fresh counts were compared with repeated counts on the products after nine weeks storage at 
35 # C and 12 and 26 weeks storage at 25 *C, in air and nitrogen. The comparison was expressed as 
percentage survival in each case. Survival of the order of 50% or more is regarded as satisfactory. Results 
20 appear in the accompanying Table 2. 
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From the results the following points can be made: 

For good storage stability at 25 *C in the presence of air 1 molar of sucrose is clearly insufficient. 1.5 M 
of sucrose gave good storage stability at dosing levels of the cell-sucrose mixture up to 12.5%, which is 
5 6.5% of the original cell suspension resulting in a preparation containing 10 10 cells/g. 

With increasing sucrose molarity the differences in survival rates between samples stored under N 2 and 
in air decreased and vanished in the presence of 2 M of sucrose. 

Even at the same A* value, survival percentages increased with increasing sucrose molarity. The role of 
sucrose is thus more than only that of A w lowering agent 



Example 4 

Example 2 was repeated to test the influence of different methods of introducing sucrose into the mix. 
75 This was carried out with the compositions with 2 M sucrose and dosage levels of 7,5 and 20%. 
The methods tested were : 

A. 2 Molar of sucrose (final concentration in cell suspension) was added to the cell suspension, then 
the mixed suspension was sprayed onto the rye flour carrier. 

B. Cell suspension was sprayed onto rye flour then dry sucrose was mixed with the flour in an 
20 amount equalling on a weight basis the amount of sucrose added in A. 

C. An amount of sucrose equalling on a weight basis the amount of sucrose added in A was mixed 
with the rye flour after which the cell suspension was sprayed onto the flour/sucrose mixture. 

Results showed that the best survival in products prepared with the same amount of sucrose was 
pbtained with Method A. The survival percentages obtained with the other two methods were higher than 
25 the survival percentages in products prepared without sucrose. 



Example 5 

30 Using cultivated and concentrated Lactobacillus strain (as in Example 1) the following compounds were 
tested: Glucose. Lactose, Maltose, Sucrose, Mannitol, Sorbitol, GLycerol, Diethyleneglycol (DEG) and 
Monosodiumglutamate (MSG). To the concentrated cells appropriate amounts were added to obtain the 
required molarity strengths. The molarity strengths tested were 1 M and 2 M with all components except for 
Mannitol and Lactose which were tested on 1 M strength only because of their poor solubility. The amounts 

as of cell + compound mixtures was dosed in such a way that in all cases 2% of the original cell concentrate 
was mixed with the pre-dried rye flour. In all samples moisture content and A w was measured. Samples 
were stored at 25* C and 35* C in the presence of air and viable counts determined after 12 and 26 weeks 
with 25* C and after 4 and 9 weeks with 35* C. 

Results are given in Table 3, with V.C.'s determined after production given as such and V.C.'s 

40 determined during storage expressed as survival percentages in which V.C. after production is stated 100%. 
In the presence of 2 M good protection (> 50%) was found with Glucose, Maltose and Sucrose, slight 
protection was found with Sorbitol and MSG (12.2 and 18.9) whereas Glycerol and DEG showed no 
protective effect at all. In the presence of 1M, Mannitol and Lactose showed some protective effect. 
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Example 6 



w 



15 



20 



Preparation of cell concentrate: 2500 ml sterile MRS-broth was inoculated with 2.5 ml of an overnight 
culture of L acidophylus in MRS at 35'C and incubated overnight at 35* C. The culture was concentrated 
by centrifugation for 10 min. at 7000 rpm and the cells suspended in part of the supernatant to obtain 115 
gr of cell concentrate. The waterphase of the concentrate was 90%. 

Prearation of product. Using a Lodige mixer 3 batches of product according to the invention were 
prepared as follows: 

1. 30 gr of cell concentrate was mixed with 35.8 gr sucrose (ca 2M sucrose) and after 1 hr of storage 
at 4' C mixed with 1.5 Kg of pre-dried milkpowder. 

2. 30 gr of cell concentrate was mixed with 1 .5 Kg pre-dried milkpowder and subsequently mixed 
with 35.8g sucrose. 

3. 1.5 Kg of pre-dried milkpowder was mixed with 35.8g sucrose, then 30 gr of cell concentrate was 

mixed. 

Storage tests: With the samples storage tests were carried out at 25* C and 35* C both in the presence 
of air and under nitrogen. Viable counts (V.C.'s) were determined after production and after 4, 12 and 26 
wks storage at 25* C and after 4 and 9 wks storage at 35* C. 

Results (see Table 3). L acidophylus survived best in sample 1 during storage at 25 *C and 35 *C both 
in the presence of air and under N 2 (>50% of survivors). In the samples 2 and 3 survival was better during 
storage under N2 than during storage in the presence air. 



25 



Table 3 



30 



4 wks 
25°C 



12 wks 
25°C 



26 wks 
25°C 



4 wks 
35°C 



9 wks 
35 fl C 



35 



Air 

Sample 1 
2 
3 



l.SxlO 8 1.2xl0 8 U4xl0 8 
l.lxlO 8 8.7xl0 7 2.5xl0 7 
1.2xl0 8 7.6xl0 7 l.OxlO 7 



1.2x10 
7.9x10* 



8 



9.9x10' 
10 7 



8.7x10' 1.7x10' 



40 N 
N 2 



Sample 1 1.5xl0 8 l.SxlO 8 1.2xl0 8 l.SxlO 8 l.lxlO 8 

2 1.3xl0 8 1.3xl0 8 9.5xl0 7 1.4xl0 8 6.3xl0 7 

3 1.8xl0 8 1.4xl0 8 5.6xl0 7 1.2xl0 8 8.4xl0 7 



V.C. immediately after production: A w 

50 q 

Sample 1 1.7x10° 0.13 
2 1.7xl0 8 



3 1.7xl0 8 
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Example 7 



5 Microorganisms: 

1. Saccharomyces cerevisiae, Bocker starter isolate 

2. Candida kruzoi, sour dough isolate 

3. S. cerevisiae, RZ-starter - DHW isolate 
w 4. S. cerevisiae, baker's yeast. 

Preparation of cell concentrate. With each strain 1 litre of sterile yeast extract-glucose-maltextract-broth 
was inoculated with 10 s cells/mi. The broth was distributed over three 1 litre erlenmeyer flasks and 
incubated at 25 "C under shaking conditions. After 48 hours the cultures were concentrated by centrifuga- 
tion for 10 min. at 6000 rpm and the cells suspended in part of the supernatant to obtain 80 gr of cell 
is concentrates. The waterphases in the concentrates were S3, 78, 84 and 90% respectively. 



Preparation of product 

20 With the cell concentrates products were prepared by mixing 30 g cell concentrate with 1.5 Kg of pre- 
dried rye flour, both without sugar and in the presence of 2M sugar viz. 
Sample 1: strain no. 1: 30 gr concentrate 
Sample 2: strain no. 1: 30 gr concentrate + 33 gr sucrose 
Sample 3: strain no. 2: 30 gr concentrate 
25 Sample 4: strain no. 2: 30 gr concentrate + 31 gr sucrose 

Sample 5: strain no. 3: 30 gr concentrate 
Sample 6: strain no. 3: 30 gr concentrate + 28 gr sucrose 
Sample 7: strain no. 4: 30 gr concentrate 
Sample 8: strain no. 4: 30 gr concentrate + 35.8 gr sucrose 
so Storage tests: Storage tests were carried out at 25* C and 35* C both in the presence of air and under 
nitrogen. Viable counts were determined after production and after 12 and 26 wks of storage at 25* C and 
after 4 and 9 wks at 35* C. 

Results (see Table 4): Results are given as V.C.'s determined after production as such and V.C.'s 
determined during storage expressed as survival percentages in which V.C. after production is stated as 
35 100%. 

Conclusion: From these results it is clear that sucrose has a positive effect on the survival of yeasts in 
the process according to the invention and during storage at ambient temperature in the presence of air. 
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METHODS AND MEDIA 



Determination of waterphase percentage in cell concentrate 

w In triplicate weigh in glass jars 10 g of the cell concentrate and heat in the microwave oven under 
shaking in such a way that all the moisture has been evaporated without burning the cells. 
Determine the amount of waterphase and calculate the average of the three analyses. 



/s Calculation of the amount of A^ lowering compound for the adjustment to a certain molarity in a cell 
concentrate 

Determine the % of waterphase of the cell concentrate according to the above method, state W. To 
adjust 100 g of this concentrate to a certain molarity (a) the required amount of solute (S) can be calculated 
20 from the formula: 

W 

S ■ ————— x a x M.W. 
25 100 x S.W.- a x M.W. 

in which 

jo W = % of waterphase in the cell concentrate 
S.W = specific weight 
a = required molarity of solute 
M.W.= molecular weight 

35 

Determination of total titratable acids (TTA) 

Definition : The TTA of a product is the number of ml of a 0.1 M NaOH solution necessary to neutralize 
to pH 8.5 the amount of acids present in 10 g of the product. 
40 Method : Weigh about 10 g of dough and add an amount of distilled water to obtain a 10" solution. 
Homogenize for 45 seconds and take 50 g of the suspension and add another 50 g of distilled water. Titrate 
the suspension with 0.1 N NaOH until pH 8.5. Mis. 0.1 N NaOH x 2 is the TTA of the product. 

45 Claims 

1 . A supported bacterial composition of improved ambient stability, suitable for use as an inoculum, the 
constituents of which comprise an inert, sub-divided support and an aqueous suspension of viable 
microflora, characterised in that the water content and proportions of each is such that the composition 

so survives ambient storage. 

2. A composition according to claim I wherein the proportions of support and suspension are such as to 
provide a water activity of at most 0.2. 

3. A composition according to claim I or 2 wherein the suspension microflora concentration is 2 to 10%. 

4. A composition according to any of the preceding claims wherein the water content of the support is 
55 less than 5%. 

5. A composition according to claim 4 wherein the support comprises flour having a water content 
below 1%. 
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6. A composition according to any of the preceding claims wherein the dry concentration of microflora 
is from 0.1 to 20% of the composition. 

7. A composition according to any of the preceding claims wherein the suspension contains an 
accelerant. 

5 8. A composition according to claim 7 wherein the accelerant comprises sucrose, lactose, maltose, 
glucose or extracts thereof. 

9. A composition according to claim 7 or 8 wherein the concentration of accelerant is from 1 M to 2M. 

10. A composition according to any of the preceding claims wherein the microflora comprises 
mesophilic bacterial cells. 

w 11. Composition according to any of the preceding claims wherein the viable count of the suspension is 
from 10 9 to 2x10". 

12. A composition according to any of the preceding claims wherein the microflora comprises 
Lactobacillus species. 

13. A composition comprising according to claim 12 wherein the microflora comprises Pediococci. 
75 Streptococci, Leuconostocs, and/or Bifldo bacteria. 

14. A composition according to any of the preceding claims wherein the microflora comprises a yeast 
species. 

15. A composition according to claim 14 comprising both a yeast species and Lactobacilli. 

16. A composition according to any of the preceding claims wherein the viable count of the suspension 
20 is from 10 9 to 10 12 . 

17. Process for the preparation of a supported microflora composition of improved ambient stability as 
claimed in claim 1 by dispersing an aqueous concentrate of microflora on an inert particulate support 
material, characterised in that the support material is dried beforehand by heating and that the proportion 
and concentration of the concentrate is selected to provide a composition having a water activity 0.3 or 

25 below. 

18. Process according to claim 17 in which an accelerant is included in the suspension. 

19. Process according to claim 16 or 17 in which the support is prepared by heating flour to a water 
content below 1%. 

20. Process according to claim 19 wherein the flour is heated to temperature from 80 to 150* C. 

30 21. Process according to any of the preceding process claims wherein the flora concentrate is from 10 9 
to2x10"''g. 

22. Improved process for breadmaking by sourdough method characterised in that for each batch of 
bread baked, successive batches of fermented dough are freshly prepared by inoculation with a supported 
lactobacillus composition as claimed in any of the preceding claims 1 to 16. 
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